Aircraft flying through cold ice-supersaturated air produce persistent con- 
Introduction
Cold ice-supersaturated regions (ISSRs) are climatically important. An aircraft flying 22 through such regions will form a contrail, which may persist for many hours and even 
33
The motivation for this study is to link the distribution of ISSRs to specific large- 
Climatological Frequency of ISSRs
In the north Atlantic region in winter, the mean frequency of cold ISSRs is 7.1%, with Interim data to link ice-supersaturation to large-scale weather patterns. 
123
There is a maximum in ice-supersaturation over Greenland in all synoptic conditions, 
Application to Quantifying Aircraft Climate Impact
The probability of forming a contrail flying at a particular altitude in a weather pattern 150 is shown in Figure 3 , for both great circle and time-optimal routes. This is the fraction of 151 the total route distance in a cold ISSR, averaged over all days belonging to that weather 152 type. For great circle routes (Figure 3(a) ) the probability of contrailing at a particular 153 altitude is 1-10%, and there is a range of behavior with height for the different weather 154 patterns. We note that these probabilities are likely to be biased low, as previously 155 discussed.
156
In reality, jet stream winds heavily influence the route location, so that it is more appro-157 priate to use time-optimal routes to approximate flight paths across the north Atlantic.
158 Figure 2 shows the mean and standard deviation of the time-optimal routes across the
159
Atlantic, for each weather type: eastbound routes take advantage of strong tailwinds in 160 the jet stream whereas westbound routes are located away from the strong headwinds.
161
As the jet stream often lies close to the New York -London great circle route, the 162 location of eastbound time-optimal routes and therefore the probability of forming a 163 contrail along the route (Figure 3(b) ) are similar to great circle routes (Figure 3(a) ). The 
184
The probability of contrailing along a route is 1-10%, and importantly, can either in- 
197
The lack of such data forces climate impact studies to make assumptions about aircraft 198 routes, which is a source error in the estimation of the resulting climate impact.
199
Whilst this study focused on the north Atlantic region, the results are relevant to other 
